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¢ | # Atanannual effective interest rate of i, the present value of a perpetuity paying 5 at the end of
X each year, with the first payment at the end of year 1, is 40.
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{\%{\ 7 #2. You are receiving awwith payments of 10¢ at time ¢ for 18 years. It is also
’ 1
(1-0.005°) LY=ot

gkYy s |-0.008%"

given that a(f) =
I

Calculate the present value of your annuity.
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2, & You purchase a 25-year annuity that pays at the end of each month. The first year the monthly
payments are each 150. In subsequent years, the payment increases by 150 over what it was in
the previous year. The first year, each monthly payment is 150. The second year, each monthly
payment is 300. The third year, each monthly payment is 450. Each year's monthly payments
continue to increase in the same pattern with each year of monthly payments being 150 greater
than the prior year’s monthly payments.

Calculate the purchase price of your annuity {the present value) at an interest rate of 6%
compounded monthly.
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| _26. You have taken out a loan of X to purchase a car. You will repay the pan with 14 level annual

e e
payments of 500. The annual effectlve interest rate on the loan is 5% for the first 8 years and 6%
1 *2 for the final 6.

Find the outstanding loan balance immediately after the 10 payment.
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Math 373
Test 2
Spring 2024

March 21, 2024
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5 £. You receive an annuity for your 20™ birthday. The annuity pays 10,000 on your 21 birthday,
9,000 on your 22" birthday, 8,000 on your 23" birthday, etc. until your final payment of 1, 00(}\

Determine the present value of your annuity on your 20™ birthday assuming the annual s Qgovr
effective rate of interest is 3%. 0th
\ pirthdi)
o0 o 0? .
[D(o aq oﬂ l -
' (= 0.03
et =
20 v 11 2% 24 30 Pz 10,000
o | 2

< 4 (d Q= -1000

n =10

Pu= 10000 qmmg 4 (- (ooo) (“n‘uoz’ 10(’ =) )
o 03

A ?.Lt‘{cctsq

5.5302

$5,302.03 ~ 306, 36%. #5954

s m————am

i )
' E,qqi,z S



vl\b
* See QY Problin, #7

\0 Z. You have the option to purchase one of the following: Ao
€

a. A perpetuity where the first payment occurs at the beginning of the first year in the
amount of 150. Each quarter thereafter, the payment increases by 1%. .
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b. An annuity with 20 annual payments. The first payment occurs at the end of the first
year in the amount of 600. Each year thereafter, the payment increases by a constant,
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The present value of these options is equivalent today using an annual effective interest rate of
8%.
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p. Youare purchasing an annuity today that begins making payments in S years. In 5 years, you will
X receive 1000 per year for 10 years, with the first payment exactly 5 years from today.

Assuming you can purchase at an annual effective interest rate of 4%, calculate what it will cost
today to receive this benefit.
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% # You borrow 40,000 today from the bank to purchase a car. You will make semiannual payments
of 2,500 at an annual effective interest rate of 5% plus a balloon payment of B.
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w\ A. You make payments of 4,000 into Fund A at the beginning of each year for 15 years. FundAis
invested at an annual effective rate of 5%.

The interest generated by Fund A is transferred at the end of each year to Fund B. Fund B earns
an 8% annual effective interest rate.

Find the total accumulated value at the end of the 15 years of both Fund A and Fund B.
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<, ) b A. An annuity makes annual payments at the beginning of each year at an annual effective interest
\- rate of 6%. The first payment is 600. There are 10 total payments and each subsequent payment
is 6% greater than the prior payment. The present value of the annuity is X .

o
Calculate X to 2 decimal places. 0
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. You borrow 40,000 to buy a car. You will repay the loan with 120 monthly payments. The

interest rate on the loan is 15% compounded monthly. T yCOsS )
l‘ iy = oA _r

You make the first 60 payments on time. Additionally, at the end of the 42" month, you make
an additional payment of 2,000 over and above the normal payment.
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?1. You make payments of 1,000 into a savings account at the end of each year starting with the
first year. You also make payments of 500 into the same account at the end of each 6-month
period, starting with the first 6-month period. In other words, the first deposit into this account
occurs 6 months from today in the amount of 500, the second deposit occurs 1 year from today
in the amount of 2000, the third deposit occurs 1.5 years from today in the amount of 500, the
fourth deposit occurs 2 years from today in the amount of 1000, etc.
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The savings account has an annual effective interest rate of 1%. (Note: The low rate reflects a
reasonable annual return for a savings account, so don’t be thrown off by this small of a rate.)

Calculate the accumulated value of the savings account after 20 years of this pattern of
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